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Abstractor JP9272865 

PROBLEM TO BE SOLVED: To obtain an EL element with high luminance/high luminescence 
efitdency and high reiiability with low luminescence deterioFation by using an electron injection 
materia) good in electron transferability and the injection efficiency from cathode. 
SOLUTION: This electron injection material is expressed by the formula [A and R<1> to R<5> are 
each H, a halogen, (substituted) alkoxy, amino, alkyt. cydoalRyl, (nitrogen atorT>-t>earing) aiyl or 
(nitrogen atombearing) aryloxy (excepting that A is H) ; In this cease, a (nitrogen atom-l>earing) 
aromatic: ring may be formed by mutually binding the substituents adjacent to each other among 
R<1 > to R<5> : M is a 2 to 4>va)ent metal atom; (n) is an Integer of 2-4]. The other objective organic 
EL element has such a design as to provide a layer consisting of a multilayer organic compound ttiin 



film including luminescent layer or the above-mentioned electron injection material and electron 
injection layer between a pair of electrodes. In this case, the electron injection layer contains an 
organic EL element material. 
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v^. ) . R' ~R5 <os?«-rsasi^ii±*^5vHc^-^ 

[iS«Ji4 1 ^^KJIA^TIB-SU C 2 ] Tyri^tlhit 

[fl:2] 

.f , f 

R*— C = CH— Ar— CH = C— 

CiC*. Ar» (±. C. N, H. O, S*»A.S<fix5 1 

iti3^h^j:i>-m<o^:S&mvs>h. R6 -R' ii. -en-f 
[3] 



— ^Ar^-CH = CH-^^ 

[^+: Ar' »i. C. N. H, O. S*»^>S»mSl 

■tii*f>^?>-m<'>jmmThi, R" ~R8 ^ti^ 

^Mi^$^UTtAv^rU-;Pa5:*t-. nJi. 2^ 
±1 0 06 0lilT«OiE£7)l^$:«-r . ] 

Ci:Sr#Sttt-Sif*fl2~5IE©0*iaxUi? hn/W 
[00011 

[0002] 

h. ^i^iz. Zcr>m^i}^^^iZti\,^XlElltmU'^ 
[0003] mkc^^mE L^^ {4, ft|«IE Lm^iZit 

^xmm,mm<. ^m&'^mmmhm-ntz. 

tfz. mt^{t{>^L<mm-itiziim-yX\>^^*^'^:f::, 
j£=*, 10VWT<0®1iETf63K-rSSSV>^^^F«»* 
^l^o/c*<fHt^^-i-*Ufv:»^^S«L^«1ISE L 

i^i^X- brJ'-X 5 1^, 9 13^--J. 1987# 

^i^ftTfcO, 6-7VOttS[iaE-C1WK{4ai0 0 
c d/m« , WcXmmmiX. 5 1 m/WSraSt 

[0004] «aE L^i^<o*««<omaA««fc t 
^s&^j: < mM<rm^\izm^x:% hn^x^hh^ t 

miT^tttnx'h^z burnt -?-(^/ii^>tc{4. 
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1 0 0 0 5 J mEt-CizWR^1vf:iJEfmAtmt LX 

ji, ^^^'>'TY-jvm^i^ {^mmms. is 9. 
4 4 7-^) ; :t^^Y-jimmt^ (Jita^t^ns, 25 

7. 2 0 3^) , bH^yyi^«: (*ffl#if^3. 7 
17. 462-^. #l3B54-59. 1 4 3^, *n# 

¥fm4. 150. 978^). huru-zuf^ruy 

(?|tffl#i1rm3. 82 0. 989#. ^f^5 1 
-9 3, 2 24^, !»iiB5 5-l 08. 6 6 7#). 

ro-ii-T^ymmf^ (mm'^ff^s, iso, 730 

*BIWit^4. 2 3 2, 1 0 3-t. #18^5 5-1 
44. 250^. #raiS56-1 1 9. 132#),X 

^)i^>imf*i dtranas 8-190, 953^,^ 

835 9-19 5. 6 5 8^)WJ>6. 
C 0 0 0 6 ] tTt . «^^aA««t LTJl. 
V-;P^»t (If I3T2 - 2 1 6 7 9 1 > 'OJ y :y 

(#raT2 - 289676-f^).'<.U U^mmti^ 
(#^T2- 18 98 9 0^. #^T3-7 9 1-f-) . 
^t-^ U Y>mH^ (1*iH¥6 - 3 3 0 0 3 1^) 

[0007] 35tt^-C<O^E Lm'Fii. «ric^25t#-r 

iz. m'f^&x^m<^m^mttix\.^h. 

10008] 

«-r s znzh'o. $ p>izmm.'fmmmi:^ l^s 
I.. ^^mmhti'mMmtLtzm^. -m^ iiixm 

10009] 

[00 10] [iC'i'. Afcit^R' -R5 ji. -e*T.-en 



^L. nli. 2-4<^iE<^«aa«:^-r. ] 
HS^Cl] 
[fli4] 




(00111 stc, *j%B^<i. -^tcomssfc. 

[00121 Ht. *ISHj{i, 

[00131 Setc, %3e®!rFiE-jR^ 

[ 2 ] XTFi^tih'it^miis^^-rhmxhhiMeMmx. 

W ^ h d;!^ S 4- y -fe >';?.fg^T«> I. . 

-mjs,i2i 

Ut51 



R*— C = CH— At'— CH = C— 

[^tf. Ar' {±, C, N, H, O. S*>^>S(mSl 
~1 0 0ffl<0S^^-C-«fi£$tl.5<k^tc^W^rffl-&*) 
•tfT&»^»^:S-ffiO^S-CftS. R« ~R9 

[00141 Jgt, *f|HBIl. ?fe3eS*«TfB-ft^ 

-«^[3] 

[-fbe 1 

— ^Ar^-CH = C H )^ 

[^«|». Ar' J±. C. N. H. O. S*>^>StfiX&l 

~ 1 0 ofii<ois^-cu!jfi$n4fl:^fc:-&aw=3ra^t> 

•^*>^>=5:SrW«0^aT'J)*. R6 -R9 «i, 
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±10 0 0 0mT<OjE<O^€:^^. ] 
[ 0 0 1 5 1 MfC. :i?:^\mmtmM(^iZjLm. 

[00 16] 

[0017] .'N0:>-->'15^0:af*CTi: tTti, 7 -y^, 
Tti. ^h^v-*. xhdfi'^. rojK^^-*. yh4f 

i^'hU/PTSya. N— t7f-;u-l-7x-;w 

/l^. t e r t-T'^/P*. '<>'f-/l/«, '^=^y;PS. 
'v.rf-yl^, :t:7f-;WS, Xt^T'J/I^, Ml^ao^ 

V'^.jvm. 9. 1 O-y^xciiyUT^'h^-;!^, ei^ 
-/PS, tUi^VU*, tf'JSv^ywa, tf 

^i^'/l^S, h'JTi'VUS, ^>-HU/U«. ;»&;l'>'N'VU;l' 

t:oi>>fyu«. tr'^-Ui/;!^. ^A^y it*) 
)V^. :t^-^yy;t«. ^TV'Jyp*. 

7x— ;P7xydrx*. 4-7x/4ri^7x7^i'a. 

[0018] ±iefatt<oatcftSDLT t ^v^s^s^ofl 

«s0«i:LTt4. 7 ig«. 3'>5R<0^Nay>' 
;x^y|^. x^;l^. rotr;l/S. y^yl/«, s 

e c -y^/US. t e r t -y^/U*. ^y^-Jl^, ^ 

-hvyji^^aji^jum. 2, 2. 3, 3-xh7 7;w 
:tayc?e;l^. 2. 2, 3. 3. 3 -'<.y:J'7;l'7j-D 
rntr;l/«. l. l, l. 3. 3. 3 -'v.^^flf^yl'itD 



-2-rntr;l^, 2, 2. 3. 3. 4. 4-'v^-9-7 

i^jim^c/imm t> t < I4*^i0 i^i^a Tju^jx^. y 
:^7^/^S, t'7x^;i^, ryh^-ju 

3->f-/U7x-yP«. 3-;'<h^i^7x-yl/«, 

3—yju^ayji—ji^m. 3— ^u^'QD^^;^7x— 
;^S. 3-hU7yU:to;<f-;l^7x::iyPa, 3— :zhu 
7x— yi^. p-t-yf-;l'7x— '<>'^'7yU3i- 
07x:::^;l'^O^tU<J4*^OTy-;i^. 

7;P:tD7'0.-tt^i^iS, 2, 2. 3, 3-xh^7yl^:t 

orarfr^i^S, 1. 1. 1, 3. 3. 3-'s^fi?-7yW 
;ta-2-ra.-K^f>'S, 6- (>'N'-7;l/Jl-aa:f-;U) 

a. 7x>'^>'S, P-— h07xy^>'S, p-te 
r t-yf-yP7xy^>'*. 3-7/l':t07xy^i^ 
^>':J'7;U:t07x:::.;PS. 3 - h U 7;l'3rD-><^ 

;W7 X y i^^lpiOgSi t L < tt*a^eDr l» -;UJl-^f 

i^m. Xf-;l^3r«. t e rt-f^JU 

7x— y^f-:tS, P-— hU7x::.;Wf-:ta, P- 
t e r t-y^;^7x-;^^^l■a, 3-7/l'^a7x — 
;l^5t-«, '<.>'^'7;^:t0 7x^;^^:t«, 3-by7 
;U5t-o^ f-yp^ x-yl^3j-S^^t) L < «4*Sft<0 

TO-ji^:^m. i^r^m. -hos. rsy^. 
yursys. i^'x^;ursy«. x^yursys. i^'x 
f-zwrsy*. 'Jy^\::j\^7^y'm, x'y^/prsy 
a, ->'7x-7ursya^<otyjt;t<i:>''amr5y 
b'x (T-t hdi-i^y^/p) rsys, fx (r-th 

ya, t'x (T-feb^v-y^yu) T5y«^<ori^/pr 

y-f 7x-;U';*yi^>''s^'f;pa 

'fSHS. try e^i^'ya. tfUSv'^'S^ t 
viTi^ym. h^jTi^ym, ^y\^-)i^. ^y^y 

T^oi^'ym. eoy^^^a, =j:f^^ym. tr^^ 
yi^vs, "fifuyitvym. y^^y-^ymFcomm^ 

[00 19] *3t, -jRiCCl] fcJSV^T, M{4. <y 
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(3) 



(4) 



(5) 



<k ^ 81 il 
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(10) 





C2H5/3 





HaCO-/^ N Pca 



CHj / 



[00221 



(6) 



# 



!^S¥9-272865 



Ho. 



(11) 



(12) 
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(16) 
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(20) 








(00231 *^BBiOHR^ [ 1 ] X-yp^ttUt^ 

<r>x\ ^KLm=F<^m=Fm>jai=.mt>x^izmm^ 

h:ihti^x'th. 

mmtm^b<nm\,z^imim.\ix^^h. mm 
ii.^m^^^^^v. mzniLx^mi)-hm.Lfz 



URs^ C 1 ] coit-^ii. ±^^j:m^mmm:ht:n^x\>^ 
v,h\^xm.m:%h. 

[0025] mm\z\i. *%w<o-jR 
ifij±LT, mMS.'<?m3mi:ma^iti>zti)<x'^ 
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[ 0 0 2 6 J ^^wmmEMtm(o^ii. 

TLaEA®i:lfeiyii:<ora«0«S-iE?US}jMJii:ii¥t^, m^F 
AS. -5-«^^aA«i:IBfeJit<0ia<OS«:«-?^ill« 

(00271 *i6HBco*aE LSi^ji. 513^, m^a 

10 0 28} ^jm<r>^tt^ttiii\^-\:;yi/mmtL 
xii, ryh^-fey. •^^iJ'i/y, 7x:^y^^'y. e 

)V-f9'J:t.:y^ T-h7:7x— yuy^i/xy, ^vyy. 

t';^;<.^U;i^. br^v-'y, >'^'o^y^'>?xy, :t 
df^-y. Tsy^yjy, ^sy, y^x-^px-^-i^ 
y. t'^yi^ryh^-fey, >''r5y;^r;^v^'y-;^'. 
y. ^:tb-5y. ;KUp<f-y. ;<oj^r::^y, -rs^^y 

K-fb^. 4f:^:5'U Ky. 
ypy^*jj:t^'eix<o0^f<o&<*>|,*«, iii.^>fcliB^ 

[0029] ^^Bfliom-^aAtr^cjSLTtffctw^t 

LTJi. :&J|im-ft-^. [ 2 ] <0^^, t L 

<J±, fBKii*^C. N. H, O, St^hmMtlh l'-l 
0 0ffll<OM?-C1i«$*l.5'fb^t:^M^«^*)-ti:*- 

^J^^Jx^ t';^ (8-t Fn^i^df/i;/:^h) ffilS, 
fx (8-bHo^i^:^fy"jy-t-h) vy/ry, b'x 
(S-bHa^rv-^yyy^h) M;x(8-bH 



^^x^y'Jy-^^) ;!r>j'>A. b'>^ (lo-b^'Q=^• 
i^'<y y [ h ] dfy 'J ^ h )'<.»; U n^A. b'X { 1 0 - 
bHa^j^Ai^^y [h] ^yy-M^)^. b'XdO 
- b H i^'^yy [ h ] 4f b ) v^^i^'ir A, 
h'jx ( 1 o-bKQ^-xyy [h] ^/u-^f) r 

b'>^ ( 2 -^^;k-8-^y'J-^h )>a 
0;yU'>A, b'X (2-^^;l'-8-=^r>'U:^h) (o 
-:J'^y7-h) ;<ry'>A, b'X {2-;<f-;W-S-^ 
yy-fh) ( l-7x/v-h) T;l/S»>A, b'X (2 

-y^yp-8-^y'j-t-h) ( 1 -7xy7-h) jyy 

•^A, b';^ (2-p<-?-;l'-8-^yU^h) (1—^7 

hy-V) TfU^^Jx. b'X (2-yf-;P-8-='fyU 

-^^) ( 1 — ^7b7-h) xfU'^A, b'x (2-;rff• 
;^-8-4fyy:^^) (i-b-^xy^-h) ;!ry'> 
A. b'x (2- [2-'<.yyjr#-9-yu^h] 7x^5 
-h) ffiis. b';^ (2- [2-'<.yy^ryy:^^] 7 
xy5-h)s». b*>^ (2- [2-^yyhUTyy 

hh<7)X'ii^j:\>\ ztii^coit^ii^ Mmcm>>-^xi>^ 

[00301 $ ^tc. fBCtJSf: UTJirLfcHRiC 
[2] T'^$ixS-fk-^?i!I<OAri tLTJi. C, N, 

H. O. Si^/^StfirSl-lOOlKOJl^T'W^Six 

iv^^x-V'yS, ^^^^p-ys. b'7x-^ys. r 
yh^-pys. tw-:z^ya, ^3f7x-uyS, f 

mmh LTii. Ue^OHR^ C l ] X-^^^ixh^C-^ 

a-c*)!?. -efi^tcftiirf- .ssiesfc LTJi, r» — r 

;u3i{4. r> -r« -cs^^tissfiiiai^dtife^f <?>tt 

I. . 

[00311 Wf\z. ^w&m^m.i.mFf-(n^(M\,z 
m^^Kh-wi^ [ 2 ] m.-^<mmim:mmKz<sk 

[0032] 
[«2] 
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ft 1^ « ii 


(A- 1) 




(A-2) 


cJr^=^ ^-^A_r*** "'\J-*'\^ 


(A -3) 


Q O 
O O 


<A-4) 





[0033]$ f&3te««i: LXmLtilt-^t L 
T{±. C, N, H. O. S*»^>Stfil5 1 — 1 OOffliO 

ix4.<0iI^S(0g^Si: LXii. ±ie<7)-«l^ [ 1 ] T 
*Wf <:>it-S.. 2^:10 0, 000 

ix-l>*fi^a^«st LTIi, ^'J (p-^x-i^:^) , 
'■KU (p-7i-UVt-^W^) . ;K'J (2. 
yf-;l'-p-7x-^>'t*-=.U>') . n^v (2, S-S/ 
'^.^^f-yP-m-^x— I/>'b'z:iU>') . (2, 5- 
i''5r^'^;U-p-7x::^UVb'r^l/'>') . (2, 5 
-i/-A^=^i^;P;l-dfi^-p-7x— l'>-t*:i^>') , ;JfJ 
(2, 5->^'\^i^;l'3f=^ri^-m-7x— U>'t':iU 

, (2. 5-i^^^v-;Uf-:t-p-7xr.^y 
t'r.^>') , .-K»J (2, 5->r'xi^yU5r^i^-p-7x 

^i^-p-yj.-uyyz-uy) . ;Kt» (2-^h^f>' 

-5- (3' -s^i^JU-rh^iy) -p-7x-U>t' 
— uy. ;Ky (2, 5-'f-x.=.uy\f=.i'y) . 4fj 
(3-n-7r:7f-;l— 2, 5 -^X" W->h*^^>) . 
( 1 . 4-:^7:J'^yt'^^y) , (9, 10 



5. Ztl^<7iit-^li. #3!ft'CfflV^TtJ:V>t. 2»a 
[00341 2|s:%B8<0«1gE Llg^tCfiMT^ SiEJia 

x>'. '<.>i''i''>^hy7xrL;^TS>'. Xf-U/l-TS 
>'MM'7x-;l^r5>', i^'TS^SMJ^x^iyUTS 

[0035] *5|BBc7)^E L5g^t=fiEffl-ti.-jKie 

[ 1 ] <ryt^)im:x'mx^ hn=f-^vm>i u-c 

jy. ^y^if^yi^^^yv. :i-^^>^TY—>i^. 
i-y7-hy/?fU::f-ym. yiy:^iy=.*J7y^i^y. ry 
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(003 6 ] *^B^tfO-HK^ [ 1 ] (Oit-^ii. 

^Mizx*)^hitfzmiELm^<o. iaft, mm. mm 
[0037] mmizmm^mmmmmt lxh. a 

u. Pt. Ag. Cu. Aim<r>^. ^-^^ IT 
O. NESAtL<«;Kyf-^7i>'^-1?ytra-;P^ 

( 0 0 3 8 J mkiz^^ixi,mmminb txa. a 

e V i 0 W^$=5rtt^jR?&J*o^mt> U < 
JiUTV^I.. LTJi, Al. In. Mg, L 

Ca^iO^S. fcL<<i. Mg/Ag, Li /A 
K Mg/I n^<0^*i#{f^>*l.S. mmt3J:T/m& 

a. i&m<$>rnfzM\iULTm&^itx\^^xtS:\,\ fs, 
"r^ yy. 'r'yx^f!i/m<r>'jmr>^m.zi. of^i?? 

[0 0 3 9] WSEL^^^T'Ji, W?^'^<Wt^^hfz 

c^y^m^mzauxyE.i^^mTi zttfi^t l 

[00401 wmmm. mmm^Lw^*j:{><r> 
■c-^>^^^f^v^*^ mr.-t^t. ifyxmwL. ^i^'jx^u- 

y^ i^^):c-7-)V^)Vy:ty. .-Kurotu-y, --KU^f 

[00411 ^wmwskE hm=F<r>^m<mmi. s 

S^^. x>'N-v^y 'iity-r\^-'r<y'f. 
x-^ifymcDn^mm^^^^y^-T^y!^. 
«y \:yym<nm:mm.<r>\^-th.(nfljmi:mm-h z t 

mzM3!imi-ti>ztifiitfiL\.\ mmamizm&^it 
st<oTJi^i^*», #il^±3S«J=5:lSi?^^ift^-rl.i^^g*^ 



^mMmimii>tl^^\ ji^<^Kff{i5nm*»<i>l 0 
*tin<OliH>WiLTV^ST-J>S*«. 10nin*»*>0. 2 

[00421 msmmi^y^. #Ji?r»«-rs«s 

<omu^zmmit:.^mlSLLxmmmg^•rhi^i. ^(om 

^<03»ai«ttfi*lii, .-KU^jJ-^xV, d^ytro-yHfw 

^mtt®iii&*{f s c t ipx'^ h . 

(00431 JjLL<Oi 0 K:, 3js:f6BjcoWtaE L^^tC- 
flteli [ 1 ] <ofl:^i£-fflv»T, m^fiiail8:ft*iJ:WS 

ilitcffiT $ -tf- 5 C f: ;t . 

(00441 *l6Bfl<^^1IIE L*^»i. fflattT^Ub'^ 

immmiiim\z-x%\^, 

[00451 
1^0111 

yxis±\z. N. N' - (4-;<^;W7x-;W) -N, 
N" - (A-ii-'f^}V7 3^~)V) -yjii-yhuy- 
9. 10-'JTS.y{:7-hy\z)^^y^yi,zmm^-*t. 
^^evn-x-r y^izX OiKi*4 0 nmiOjEfLaAW?: 
f§)t. iJcv^T, MJj;^ (8-bHo4c->'dfyU>') TtW 
5^'>Ai§«sc7)KJl4 0 nm<7)%3t®$-f^B£L. -fk^ 
( 2 ) S-S^«LT«W3 0 n mcTj^^^AS^f^fiS 
L. V^:fi">Ai:ffiSrl 0 : 1 -C^S-^t^t^-C-jKilC 
100nmermmt:m^LX^ELm^i:^ti, 

Jifciixm^aAiiti, 1 o-sTo r r<r>k?s.'px\ m 

5 0 (cd/m* ) . 1. 0 00 ( c d/m 

2 ) . 5VQ]jD^-C<7)5BtSft^l .0(1 m/W) OH 
fep&3bm^>*t3t. iXtC, 3 (mA/cm! ) <7)mS![5? 

«rta^s<7)l/2J^^±<^)fBe»s*^l 0. oooi^sja 

(OO4 61|gSt0ll2 
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aSim£E5 V-C6 5 ( c d/mz ) . fiiSsaJSl 2 . 0 
00 (cd/m» ) . 5VmmT<r>m3S^l . 2 
( 1 m/W) (7)n:^^^i^ii>iXfz. <!K.iZ. 3 (mA/ 

*ifelS»<^«. *fl(fflSS<0 1 /2UU:<OfS3t»«*« 1 
0, 0 OO^Si'jUi«^$ilJt. 
[00 4 7] SSSfi0ll3 

7X^±fC, N. N' -=Jy3:—Jl^-N, N' -i^'-f^ 
f-zW- 1 , l-b*7i-;U-4, 4' ->''T5>'lrX^ 

( 4 ) LTKH 3 0 n m<0«-7-aA® Sr#« 

T^^^i^f^ J^tm 10 : IT-S^Lfe-^-Cffil^ 
10 0 nm<OSflii£rJg«U-C*®E LmWi%fz. JEH 
5&3tBtJj:t^«^^aAJi«, 1 0-6TO r r<7) 

gE®E5Vr7 5 (cd/m* ),g«)Sei4. 5 0 
0 (cd/m2 ) . 5VEK!in^T-<55^55*l . 3 ( I 
m/W) <?Dlife^3b&^#<^iX3t. <5C{C. 3mA/cm2 

mmmcD 1 /2 ja-h«^)*3K»s*« i o . o o 

Oi^Sia±«J^$tL/>:. 

[0 0 4 81 m6&m4 

N" ->''-^:7^;U- 1 , 1 -t'7x::iyU-4. 4' -i/^ 

ia8S[«JE5VTl 0 0 (cd/m« ) . MSmSll 2, 
500 (cd/m* ) . 5VRJan^T-<0563ia»*l . 0 
( 1 m/W) c7)*i€i^*^#i?>iX/>:. 3mA/c 

mi<omm. mim&<o i /2W±<rmmmifi2 o . 
[0049] iyfe0y5 

N, N' -5^7x::.;P-N, N' -v-'-^^ 
f-;U-l, 1 -b'7x::i;P-4. 4' -i^'TSVSrKS 
ll«U-C. 1^4 0 nmiDiE?LaAilSr#/c. iXv^r. 
Ml;^ (B-bHo^j/-^ >'•;>') r^U^rin^A^Wci: 
U KVi: 5r 5 0 : 1 <0ftftlfcfS^«LrKi5 

3 0 n mosBta^f^fiSU. 'e<o±(c-n:^ ( 5 ) i&k 

=.^M,t y f->A$r 10 0:1 Til-^L^c^T-HJl 1 
OOnm^om«iSrmLT:fftiEL^^$r^|7t:. iElia 



S«iaS^iao^TT^«L7t. ^<rm=Hi. 
aSSmffSVTl 20 0 (cd/m» ) . fiSSIJgl 0 
5. 00 0 (cd/m^ ) , 5Vffitni^-C<0%j(3a*l 
0.1(1 m/W) <Olibfe363fc&*#^>*U:. <jCt=. 3m 

A/cm» coms[?&jK-c, ^<r>m=F^w^Lx^^^ 
20, oooi^raijui«i#$fi>i. 

[ 0 0 5 0 ] ||«fe«?ll6 

gfc^L?ta®»iaffil 0 (Q/D) <7)iTO«ffift#;y 
7X^(3, N, N' ->?7x:::./W-N. N' -v-'-^-^ 
^)U-1. l-b'7x-;l'-4, 4' ->''T5>'*X^ 

^2<0it^<0 ( A- 3 ) S-S^«fCM]5C4 0 nm 
<0%3fc®?*rf^jSL, -f-0±fc:-ft^iB» ( 5 ) Jr^C^JtL 
TKJI3 0 ninO«-?^aX®S:f^^L;. r;US::^'>Ai: 
'J'f-^M.i 10 0:1 T-fi-^LTt^TKff 1 0 0 nm 

3t«fci?/S^aAS{41 O-sTo r r<0K^4'T\ S 

5V-C5 0 0 (cd/m2) , Si©»Jg2 5. 00 0 
(cd/m^ ) . 5VmmX<7)^&S)m2 . 2 dm 
/W) cOWfe^T&i^'c.iXit. JJCtC:, 3mA/cm2 O 

«gs®«T\ zcom'Fiw^Lxmti'tfzm^Mm<7) 
mm. wmm<7)iy2i^UL<^^mi)<i o. ooo 

[005 1 ] ms&mT 

^2ff)^^<r> (A-3) fc (A-2) ti3 : 1<0S 
fiitT-S^^*UTim4 0 nmffm^{:i^m-^a 

mimmmet mm<r)yTmx^E i.m'F^rimLti. 
z<7)m=f-ii, m^ms. 5 vx- 1 5 o o ( c d/m^ > , 

mmtm4 5. 000 (cd/m^ ) . 5VEPJn^-CcO 
^fe\3a^5. 3 ( Im/W) <7)»fe|5Bfe&*?#^>iX/c. 3 
mA/cm^ tfD«gS[S&jKT\ Zcom^^rm^LX^t^ 

ittimiyM<Dmm. wmmDiy2&it<^)¥tmm 
*no, ooo^^:i±»j*$iT.;t. 
[0052] m&ma 

m^^MirWr^^'^vmi. mnme tmm(r>yjmx' 

miELm=Fi:imt:/i. Z<^m=Fii. ffl:gi[«BE5VT' 

3 2 0 ( c d/m2 ) . mmmm 19, 000 ( c d/ 

m^ ) . 5VmsmX'<7m^mi . 1 ( 1 m/W) <0 
Wfe«}t*«#^.fl.3t. ijiCfc:. 3m A/cm* <^)!tliSS&S 

msmr> 1 /2 WJiC0|fe3ie»jS*i8 , 000 l$SJiU:« 

[00 53] ||i6fiR|9 
.-KU (2. 3--y^y^A'- p-y 

mff5VT-6 50 (cd/m2 ) , g^^2 7. 0 0 



(11) 
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0 (cd/m« ) , 5V9tBn^T<Of6jKS&*3. 1 (1 

15«IS9S<0 1 /2mJ:<Of63lSWje*< 10. 00 01^ 

[0054] m&mi 0 

4 4 0 ( c d/m* ) , mSmS. 1 5. 0 0 0 ( c d/ 
m2 ) . 5VmamX'<r>^^mi . 3 ( 1 m/W) 05 

m.<r> \/2\^ji±.ff)m3m.ti^ 10,00 o^smxLm 

C00551 IISfiC?!ll 1 

N. N, N' . N' - (4->-f-;l'7iC::.;P) -rvh 

1 0 0 ( c d/m« ) . mmmSlS 5, 0 0 0 ( c d/ 
m« ) . 5V$ltam-C<0^1Sim9 . 3 ( 1 m/W) <?5 
*ife^3K*<»'^iX^v:. 3niA/cm« 

«!»jg<Ol/2JiLh<O|l63e»B&&«2 0, 0 0 0l^Ja± 



[00561 H^l 2 

15 (Q/D) <^ITO««gft#PET7^/PAS«$r 

ffiffl-r«.m^Mi, nisei 1 itmrnt^irmT^ELm 
f-amtti. z<^^ti. a:ig«E5VT2ooo 

( c d/m« ) . 9. 0 0 0 ( c d/ 

m* ) . 5VmimT<7)m&mi2. 3 ( Im/W) 

(O^^t^mfyilfz. ijJtC, 3mA/cm2 

imSi<r>\/2l:Xl.<r>?iSmS^ 10. OOOi^JjLh 

100571 1146091 3~24 
-ffc^ (5) {c:fti.T«3»c*L>tYk-^$:fiML, S 
^^tci OKff 3 0 n iTKom^aTJi^rf^fig-rsiiLJ'l- 

tC. 3mA/cm» Oii8l«grr. C:a4><^fB?^«-aiK 
VXm^^^zm^UWi<^^. ^TOS^tctJWT, 
:&^ScO 1 /2mJiOf63mJg3!i* 10.00 OB#Sfel 

[00581 
[«31 



(cd/m*) (cd/m*) (Im/W) 



L 3 


(2) 


4 4 0 


1 8. 


000 


I. 


6 


I 4 


(4) 


460 


20. 


000 


I. 


9 


1 5 


(7) 


5 1 0 


1 9. 


500 


2. 


2 


1 6 


(6> 


470 


22. 


000 


2- 


0 


1 7 


( 1 0) 


500 


22, 


000 


1. 


8 


18 


(II) 


560 


23. 


000 


2. 


2 


1 9 


(12) 


490 


28. 


000 


1- 


6 


20 


( 1 3) 


430 


22, 


000 


1. 


4 


2 1 


(14) 


530 


25. 


000 


2. 


3 


22 


( 1 6) 


6 1 0 


27. 


500 


2. 


8 


23 


(18) 


6 10. 


26, 


000 


3. 


1 


24 


( 1 9) 


480 


1 9. 


000 


I. 


9 



[00 5 91 jtK0l|l 

■fl:-^ ( 5 ) \,z^tx 2 - ( 4 • - 1 e r t-y^iVy 
3.-)V) -5- (4" -t'7x-;U) -1, 3, 4-;t 

5V'C2 2 0 (cd/m» ) . «mm&l9. 500 
(cd/m2 ) . 5VmSlI^T<OlBI0»*2. 3 ( I m 
/W) <OlifejfiBfe**^t^>iXJt. iJCC, 3niA/cm2 ff) 

^»ffl8sijs<o iy2aT(r>mMmz 1 2 o oi^ra 
[00601 imm2 

-fb-^ (5) iCftxThU;^ (8-t Kn=^ri^^y'J 



mmo:mx'^ELm^i:imLfz, zcom^f-ii. m. 

S[SE5 V-C'5 2 0 ( c d/m« ) . Si§WS2 7 , 0 
0 0 (cd/m«) , 5V9«|llI^r-Ol63(3»^2. 8 
( I m/W) <0*ifel63fe«><^'c>tl^v:. ii^fc, 3mA/c 

sfiiicoigm. *3^jso 1 /2aT(omMmz 330 

O^TffiTL-Tt. 

[ 0 0 6 IJ ^^B^o^tSE L^^li, 
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[0062J 0, ^f^(rmmELm'¥-t:ni>ZtifiT^i:t, Zil 



